SYNOPSIS In a series of 68 patients suffering from carcinoma of the prostate, plasma fibrinolytic activity has been found to be similar to that in control groups.
An association of serious bleeding with prostatic carcinoma has been described from time to time (Jurgens and Trautwein, 1930; Marder, Weiner, Schulman, and Shapiro, 1949; Seale, Jampolis, and Bargen, 1951; Cosgriff and Leifer, 1952) but Tagnon, Whitmore, and Shulman (1952) appear to be the first to have given prominence to fibrinolysis as a cause of such bleeding. They restricted their definition of fibrinolysis to the dissolution within 24 hours of whole blood clot or plasma, kept at 37°C., and described three examples of spontaneous bleeding associated with fibrinolysis in cases of carcinoma of the prostate. In the subsequent year Tagnon, Whitmore, Schulman, and Kravitz (1953b) collected all their cases, including two new ones, and reported fibrinolysis in six out of 48 patients. This may be the largest such published series.
It is the purpose of this paper to report the results of a study of fibrinolysis made on 68 patients suffering from carcinoma of the prostate.
MATERIALS AND METHODS
PATIENTS: MAIN SERIES Sixty-eight patients aged 51-87 years were examined. All of them had already been diagnosed as having a prostatic carcinoma. Two of these were investigated for fibrinolysis because of bleeding and bruising. The remaining 66 who showed no obvious bleeding tendency presented over the course of four years and were accepted for study of fibrinolysis as they arose and without selection. In 44 the diagnosis of carcinoma of the prostate was confirmed histologically either at the time or subsequently. In 17 others the diagnosis was beyond reasonable doubt, although without histological proof. In such cases the clinical story and characteristic findings on palpation of the prostate were further supported by the presence of osteoplastic secondary deposits Received for publication 21 September 1964. in bone or significantly raised serum acid phosphatase levels in the blood. In the seven remaining cases the diagnosis was made clinically and was without strong enough supporting evidence to make the diagnosis unchallengeable. Metastases were known to be present in 22 patients. Although repeated examinations for fibrinolysis were made in some cases only first examinations are recorded here. All but 12 were in-patients at the time of this test.
PATIENTS: CONTROL SERIES One hundred men in hospital were used as controls. Forty-one were suffering from a known malignant disease which was not carcinoma of the prostate. In the remaining 59 no malignant disease was suspected. Many of these were in hospital with a view to surgery for varicose veins or hernia.
Days of obvious stress, such as their operation day, were avoided for all patients whether in the main series or in the controls, and with the exception of the 12 who were out-patients, all were in bed at the time of the venepuncture. This was almost invariably about 10 a.m. after the patients had eaten a hospital breakfast. The x2 test has been applied allowing for the age differences.
METHOD
x.2 = 1-8664 P = 0 5 (not significant).
the 50 % plasma clot as representing each experiment was found by a statistical study of all the figures. It was the greatest concentration at which lysis occurred in almost all cases. The same conclusion could be shown graphically by plotting all 10 lysis times in each experiment when it was seen that the lysis time of the 50% plasma clot was the best single representative of the general rate of lysis in all experiments. When the 10% or 100% plasma clots were used, they gave on some occasions an impression of lytic activity which was inconsistent with the rest of the experiment. A more detailed description of the method used has been given elsewhere (Swan, 1963) .
Ten lysis times are not available, nine of these being due to failure of the clot to lyse completely even after observation for a week. The effect on the results of the lack of an exact lysis time for nine experiments is discussed later.
RESULTS
The 61 available lysis times in the main series were arranged in groups by decades according to the ages of the patients. Such an arrangement allows for the shortening of the lysis time associated with age, demonstrable by this method (Swan, 1963) . The mean of each group was calculated and has been plotted in Fig. 1 together with twice the standard error on either side. On the same figure the means similarly derived for the control groups have been plotted.
It can be seen from Fig. 1 that there is no significant difference between the lysis times for patients suffering from carcinoma of the prostate and the controls. This remains true whether the two control groups, of malignancy and no known malignancy, are taken separately or together.
A different analysis of the results was then made in order to test further whether there was evidence of increased fibrinolysis in carcinoma of the prostate. Experiments were arranged into three arbitrary groups according to the observed lysis times. The number of cases in each group is recorded in the time before death (Fig. 2) . It can be seen that there is no obvious clustering of points at any place and in particular the clot lysis time of patients who have no more than a few weeks to live is not obviously shorter than the others. One of the patients who died justifies further description. His was one of the only two cases where fibrinolysis studies were initiated because of a bleeding state, in this case haematuria and petechiae. His rate of lysis was extremely fast, the whole blood clot having dissolved away within twoand-a-half hours. When the man died four weeks later, necropsy showed a carcinoma of prostate confirmed histologically, but supplied no evidence of metastasis to other parts of the body; nor was there evidence of bleeding. The sternum and the skull were the only bones sectioned. In this case the fast fibrinolysis did not appear to be the product of a large amount of carcinomatous tissue in the body.
DISCUSSION
When Tagnon and his colleagues (1952) looked for fibrinolysis in 14 consecutive patients known to have carcinoma of the prostate and who were not subject to bleeding at the time, they did not find it. This paper reports a similar vain search in a larger series.
On the results presented here any difference between fibrinolytic activity shown in patients known to have a prostatic carcinoma and the controls is well within the limits of chance variation although we can never exclude the possibility that the use of larger numbers of patients or a more sensitive method of assay might reveal a difference. If there does exist a real difference characteristic of carcinoma of the prostate, one which would be found in any random group of such cases, then it must be small.
The nine clots which failed to lyse even after observation for a prolonged time have not been included in the calculations involved in Figure 1 . Six of these were from patients in the main group of prostatic carcinoma and three were from the control group. It can be seen that if they had been included in the calculations by giving them an arbitrary figure representing a prolonged lysis time this could only have reinforced the conclusion already reached that carcinoma of the prostate is not associated with an increased rate of fibrinolysis. The same nine experiments have been included in the calculations involved in the Table. Serious bleeding resulting from disordered haemostasis nevertheless remains a real threat in rare cases of carcinoma of the prostate and the problem is what part, if any, is played in them by fibrinolysis. Some such cases have been found to have a very low level of plasma fibrinogen without demonstrable fibrinolysis (Frick, 1956; Swan, Wood, and Daniel, 1957; case 2: Rapaport and Chapman, 1959) . In many other cases concurrent hypofibrinogenaemia and fibrinolysis have been demonstrated. On the other hand rapid fibrinolysis without hypofibrinogenaemia may not be of clinical importance, for this has often been shown to be present without associated bleeding even in the presence of fresh surgical wounds (Macfarlane, 1937) .
Where there is disordered haemostasis it may be that fibrinolytic activity is secondary to intravascular coagulation and that fibrinolysis is not itself the cause of the hypofibrinogenaemia by means of digestion of fibrinogen in vivo. Tagnon, Schulman, Whitmore, and Leone (1953a) twice noted evidence of hypercoagulability to precede any increase of fibrinolysis in a case of carcinoma of the prostate, and Soulier, Mathey, Le Bolloch, Daumet, and Fayet (1952) had already demonstrated hypercoagulability to precede fibrinolysis during the course of pulmonary resection.
Tagnon and his co-workers (1953b) found that an extract of carcinomatous prostatic tissue shows very active fibrinolytic activity in vitro and the observation has been confirmed in this laboratory. This is the basis of Tagnon's hypothesis that such juices are released into the blood stream where they act as a powerful lytic agent. However it has been shown quite convincingly in this laboratory (Swan, 1961) Despite the negative findings found here in relation to fibrinolysis, there is no doubt about the severity of the generalized bleeding which can take place in association with carcinoma of the prostate. More detailed investigational work is required on these relatively rare cases.
